First-cases of enteric colic are much more common than is generally recognized.
First-cases of enteric colic are much more common than is generally recognized.
Second-much more can be done for such cases than the literature discloses.
Third-many babies suffer pain and discomfort, and their parents experience nerve-racking physical and nervous exhaustion unnecessarily.
Fourth-the permanent, most serious results are often found in the psychological field.
Strange as it may seem there is but slight interest on the part of the profession or appreciation of the seriousness of the affections of the motor functions of the digestive machine in early infancy. There is also a lack of scientific knowledge of the mechanics of digestion in the young infant suffering with colic.
In a previous article3 on the treatment of projectile vomiting and enteric colic it was said, "The study of projectile vomiting and enteric colic in early infancy from a physiological and mechanical standpoint may solve many obscure and puzzling problems."
Such a clinical study of enteric colic, in its major and minor manifestations, follows in an attempt to answer the following questions.
1) What are the causes of enteric colic? 2) How should a group of cases be classified that are called by the parents "cross," "cranky," "fussy," or termed by the profession (which often ignores them) as "neuropathic" or "having an autonomous imbalance"?
3) Why does colic generally occur with greater violence in the late afternoon or evening? 4) Is it possible that the ileo-cecal sphincter often plays a hitherto unrecognized role?
Lack of space and time preclude an attempt to evaluate the effect that enteric colic has on the psychological situation in the family and possibly on the baby's psyche. However, I am sure, from conversations with many parents, that such cases, if prolonged, do have a lasting * Consultant, Bristol (Conn.) General Hospital.
The writer wishes to express his appreciation for the interest and encouragement shown by Dr. Donald H. Barron and other members of the Department of Physiology, and by Dr. Charles W. Hooker of the Department of Anatomy, Yale University School of Medicine. effect on the relationship between child and parents. Although with time the ileum increases in capacity and the colic ceases, the habits engendered by pain and discomfort lasting for weeks may be permanent.
Discussion
While it may be that enteric colic does not menace the life of the child, it often does affect the health of the family.
(Case 114) The mother had lost 13 pounds.
(Case 3) The grandmother had lost 12 pounds from exhaustion from walking the floor.
Many mothers say they were "about crazy" with lack of sleep and nervous exhaustion. Even the father, coming home from work to tramp the floor with a howling infant, begins to doubt the joys of married life. The father of Case 131, a veteran of the Second World War, confided to me, "This is six times as bad as the fox holes ever were."
A baby coming into a new world, learning from new experiences every day, ought to come into a happy environment and not into an atmosphere of care, worry, exhaustion, and perhaps resentment.
In one case, the father had had a tendency to "go out with the boys" rather too often, leaving his wife alone. So, when little stranger was expected, she was pleased and when little stranger arrived, she was overjoyed. But it was a colicky baby! Fortunately the situation was saved when the colic yielded to treatment.
Often the baby loses its welcome in the family-is resented, or, on the other hand, is coddled too much. In some cases the permanent effect may come in later life, psychologically. Etiology Brennemann4 says that "there are three main theories advanCed to account for enteric colic.
1) Hunger and underfeeding.
2) Overfeeding and flatulence.
3) An imbalance of the autonomic nervous system." He rejects these theories, but confesses to bewilderment as to the causes of colic and gives as an explanation: "It would seem to me that the more rational explanation of colic is found in the fact that the baby comes into the world more underdone than the young of other mammals." Again, as a matter of digestion or the pressure of an excessive amount of gas, "the over-distended intestines become kinked and acutely obstructed at the bends; and the effort to overcome this obstruction leads to colic on exactly the same basis as other types of colic."
Note that "the excessive amount of gas" is the only constituent of the bowel contents mentioned, nor is any mention made as to the occasional -organic or functional factors of the containing gut. Nor is the possibility of the ileo-cecal sphincter considered. Cases due to allergy are also not to be forgotten.
Theory of the causes of enteric colic occurring in a certain group of cases under five months of age Note that this syndrome occurs in certain young children whose digestive tracts apparently function differently from the majority of those of babies and also differently from their own in later infancy.
This syndrome frequently occurs in certain families. An astonishingly large number occurs where a family history shows similar cases in grandparents, parents, or siblings, suggesting that perhaps these children inherit organic differences.
The site of pain and discomfort in the first few months of life is most often in the abdomen, more specifically in the motor mechanism, especially in the terminal ileum. The wave-like discomfort and pain suggest renal and gall-stone colic, where a hollow muscular viscus is trying to eject a foreign body against resistance.
The contents of the ileum are the foreign body, consisting of air, water, and food introduced from the outside, together with the saliva, gastric juice, bile, pancreatic juice, and succus entericus, minus what has been absorbed. If, however, the accumulation in the lower ileum becomes too great to be passed along autonomously and without pain into the cecum through the ileo-cecal sphincter, an extra-intestinal regulatory nerve mechanism is evoked. This responds by contractions of the diaphragm and abdominal muscles which raise the intra-abdominal pressure. (Mothers often speak of "how hard the abdomen is.") Major waves of contraction of the muscular coats of the intestines are set in motion, thus still further increasing the intra-ileac pressure. The result is to force the contents through the sphincter above the threshold of consciousness. Perhaps also the sphincter may be organically tight. Summing up, most cases of colic are due to the failure of the sphincter to allow passage of the chyme through into the cecum fast enough to keep the accumulation in the ileum down to a volume which will not evoke major peristaltic contractions.
The above theory has been most helpful in treating cases and in explaining why there is complete comfort before the first feeding of the morning, with a later building-up of discomfort to the late afternoon's paroxysmal pain.
The apparently spontaneous stopping of the colic at the third or fourth month may be due to a natural increase in the capacity of the ileum and/or to changes in the sphincter, possibly due to a work hypertrophy. Compare the cessation of pylorospasm at about the same age.
It is possible that many of these cases are hereditary. Careful history taking might prove that tight sphincters or small terminal ileums may be inherited, like large ears or other physical structures. This should be done by some institutions whose records would cover more than one or two generations.
"Cross" babies
There is a group of cases which Lippman7 described as "restless babies." These babies were poor sleepers, restless, unhappy, and occasionally they had loose stools. They were apparently the same as those we see today, whose parents call them "fussy," "cross," "cranky." When they are taken to their doctors, usually they are either ignored or are called "neuropathic" or "victims of autonomic imbalance." Psychologically, they are frowning and unhappy, though they may smile in the morning. But generally they are apparently so much occupied in concentrating on their uncomfortable abdomens that they are not so alert and happy as they should be.
When treated on the theory that these are really minor cases of enteric colic, produced by the same causes, they quickly improve. Their motor troubles, regurgitation, uncomfortable sensations in the abdomen, and loose stools disappear. They become extroverts, happy, smiling, enjoying life, adored by the family, sometimes within a week under proper treatment.
Case 134. Father had had colic. The baby cried night and day for the first month. When seen at three months, she was described as "not so bad as she was," but she had frequent loose stools, was "very gassy," uneasy day and night, but not so uncomfortable in the morning. Her physician had said she was all right, but the mother told me that the baby was "cranky" and that she herself was tired and cranky, as was her husband. This baby had been getting per feeding within two days the change was dramatic. The diarrhea stopped, the baby began to smile, "everybody is happy" the mother boasted.
Case 104. The father and paternal uncle (who is not well adapted to his environment) were "colicky babies." The mother had hay fever. At three months the baby had regurgitation, frowned, cried out in his sleep. When seen on January 6, 1947, he was on a dried milk formula, 5.5 oz. per feeding. He was put on evaporated milk, 10 feedings per day, 2.7 oz. per feeding. By January 9th he was "much happier," by January 11th he was a "changed baby," enjoying himself. Even on the previous formula he had been digesting and assimilating his food perfectly and his physician had said that he was "all right and would grow out of it." But on the concentrated, small feedings the change in disposition was dramatic.
Case 155. He had two older brothers who had been cranky, had regurgitated, and had loose stools. This third baby "was not too bad" the mother said, but was fussy in the morning and restless. He had been on four feedings a day, but was much better on five feedings of correspondingly smaller size.
These cases seem to me to be minor cases of enteric colic, which do not have the severe pain generally considered essential to a diagnosis of enteric colic. By regarding them as minor cases of colic, and treating them accordingly, they yield readily. Here again, look out for minor milk allergy. The number of these minor cases is not known, but doubtless there are many, though generally unrecognized. The same may be said of intestinal allergy.
Case 110. Born Dec. 9, 1946 . Regurgitation began at three weeks. He had been very fussy from 2 P.M. to 10 P.M., sleeping fitfully during the day. His physician had said, "He will get over it. Isn't he gaining?" He had been on boiled milk, 5-6 oz. every four hours. When, on Feb. 3, 1947, he was put on evaporated milk, 2.2 oz. every three hours, he improved but was still fussy. When put on a dried milk, 1.8 oz. every two hours, he improved greatly. On Feb. 9th he was "much better," smiled and slept quietly. On Feb. 21st he was "a different baby," happy and smiling. The home environment has become tranquil and his place in the family is secure.
Why is colic worse in the late afternoon? Brennemann suggests that the cause of late afternoon colic is because the mother and baby become nervous and tired toward the latter part of the day.
Little attention is paid by the profession in getting the history of the morning and early afternoon. When the mother is questioned, she generally reports that the baby may cry from hunger before the first feeding, but soon after early feedings he will begin to fuss in apparent discomfort. If he falls asleep he wakes frequently. The discomfort intensifies as the day goes on, until in the late afternoon he cries with pain.
May not the discomfort and pain be caused by an increasing volume of residue in the lower ileum, which evokes an extra-enteric nerve mechanism, which, in turn, causes increasingly severe contractions of the diaphragm and abdominal muscles and major peristaltic contractions of the ileum? After the excess volume in the ileum has been forced through the sphincter the autonomous action of the ileum and sphincter is resumed below the threshold of consciousness.
If a certain amount of each feeding lags in the stomach and upper ileum, passing along slowly, would there not be a tendency for a large amount to accumulate in the lower ileum, increasing as the day advances? If the baby has a tight sphincter (either functionally or organically), would not this tend still more to cause an accumulation in the terminal ileum?
Case 179. This baby was first seen at three weeks of age. He slept fitfully, had watery stools, was "gassy," the symptoms beginning after the second bottle. The discomfort increased until he cried hard from four to six P.M. He had been fed 26 oz. of evaporated milk, divided into six feedings. When put on a dried milk formula of slightly over 16 oz., divided into ten feedings, by the fourth day he was much less "gassy," the bowels were normal, and he slept more quiedy. The mother described it as "a wonderful change." Note that the improvement came with small, concentrated, frequent feedings.
Role of the ileo-cecal sphincter The exact mechanism of the motor activities of the sphincter is not well understood.
Here is an organ whose duty is to slow up the food current so that digestion and absorption may be completed in the ileum. It also must let the residue of digestion through into the cecum.
Alvarez' says, "I have reason for suspecting that a certain type of hunger pain is due to back-pressure from the ileum or actual cramping contractions of an ileum which finds it hard to force material through a tight ileo-cecal sphincter." He also suggests that pain may be caused by the efforts of the lower part of the bowel to empty the residue of a meal through the ileo-cecal sphincter into the colon.
Might not an accumulating residue in the lower part of the ileum cause a contraction of the ileum and muscular fibers of the ileac part of the sphincter, causing temporary partial obstruction with pain? Compare projectile vomiting with pylorospasm.
Undoubtedly some sphincters are tighter than others, perhaps due to heredity.
There are cases of hypermotility of the ileum, where there are colic and diarrhea with green streaks, showing that the biliverdin came through too fast to change it to bilirubin. With treatment by small feedings the diarrhea stops and weight increases, but the colic may persist somewhat longer. It is impossible to say just how much work hypertrophy of the ileum and the sphincter has to do with the picture.
When the sphincter is normal and the trouble arises from too bulky feedings, cutting down the total amount as much as possible and the size of the individual feedings, generally solves the problem.
We know that through normal growth the capacity of the intestine increases in the first four months, presumably with some change in structure. X-ray work, begun shortly after birth and continued for four months, might add to our knowledge of the ileum and sphincter.
Clement A. Smith9 says that most of the milk leaves the stomach in two or three hours, but some lingers unduly. The early feedings thus arrive in the terminal ileum, gradually accumulating in volume. The act of swallowing food causes chyme to pass through the sphincter into the cecum. May not small, frequent feedings, concentrated so that there will be as small an accumulation as possible in the lower ileum, also cause the chyme to pass into the cecum? Indeed, it would seem that in some cases the sphincter plays the part of the villain in the drama of colic.
Psychological aspect of hypercontractility of the ileum In enteric colic not the least injurious effects, both immediate and permanent, to the baby and to the parents occur in the psychological field. These effects are due to a digestive tract which does not have an optimal motor apparatus during the first few months of life. The baby may have discomfort and pain in the early days of life during the time when he is more under the influence of the midbrain, before the cerebrum has developed to hold the emotions in check.
Case 28. When four days old he regurgitated, on 3 oz. feedings, with uneasy sleep. When put on 2-hour feedings he became "so contented and placid."
Often the family is delighted to find that the baby is not cranky, but is really sweet-tempered when the abdominal discomfort is alleviated.
Lippman7 thought that some pre-school and school problem children could be traced to a restless infancy.
Many parents are over-solicitous and "spoil" their children; on the other hand, others resent the crying due to real pain and do not give the loving care which is psychologically necessary, thinking that the child is "cross." Oftentimes, too, the parents mistake the cry of rage for that of pain and the child discovers that if he cries enough he gets what he wants. When the child's motor digestive troubles are straightened out the change in both patient and family is almost unbelievable in a few days.
On the other hand, often the three or four months of pain and worry (until nature corrects the trouble through growth of the digestive machine) leave an unhealthy basis for a future harmonious relationship between the child and parents.
Role of allergy There seems to be a solid basis for belief that allergy is the cause of some cases of colic. If colic persists, where several milk formulas have been used unsuccessfully, goat's milk may be substituted, but frequently with no alleviation in symptoms. It would seem wiser to change at once to a soy-bean preparation. This would be especially indicated if the little patient has eczema or an asthmatoid bronchitis.
Caffey5 reports segmental stenosis of the ileum as a cause of colic when allergenic foods are introduced with the water-barium mixture.
The allergenic cases which are generally seen usually persist longer than do those of common colic.
Case 161. Father was a "cry baby." This baby, then nine weeks old, was very gassy," "very nervous," did not smile, had eczema on face, loose bowels, sometimes projectile vomiting, and afternoon colic. Was put on small, concentrated feedings, but not with the good result anticipated. When put on a soy-bean formula he immediately became calmer, eczema disappeared, and he now sleeps better and is less fidgety.
Jerome Glaser' notes that allergenic colic starts generally at three weeks, eczema a few weeks later, ending in adult life as asthma.
One may find at the same time eczema and enteric allergenic manifestations. As to the age at which asthmatoid bronchitis may occurin this series the youngest case of wheezing, who also had colic, was about ten days old.
Just as allergic rhinitis differs much in severity in different individuals, so probably there are many cases, with minor manifestations due to a milk allergy, which are for some reason worse before the age of four months, though not confined to the age limit given by Glaser. The dried milk preparations are probably more hypo-allergenic than other preparations, perhaps because they are exposed to a higher temperature in manufacture. It may be that more cases than we think have an allergenic basis.
In the discussion following a paper by Lippman7 on "Restlessness in Infants" due to motor trouble in digestion, McCleave called attention to the importance of avoiding feathers and horse hair in the infant's bedding.
In cases of colic complicated by wheezing, it is well to stop using a powder on the bady; also the mother's face powder should be suspected.
Cases which are resistant to treatment with condensed, evaporated, or dried milks should be put on a soy-bean preparation for a week, and if improvement follows, it should be used indefinitely.
Many colicky babies are found to have family histories of allergic diseases. Probably some babies have colic due in part to faulty feeding and in part to a milk allergy.
Case 152. This child, seen when nine months old, gave a history of diarrhea from birth, with vomiting, and constant crying. This crying was said to have been the same in the morning and toward evening. He had had boiled milk and evaporated milk, with many formulas. When seen, he was on Dryco, which had given the best result, but if given milk, either boiled or evaporated, he had begun to vomit again. At present (Dec. 7, 1947) he tolerates milk somewhat better. The quantity has been slowly increased, but if he gets more than 4.5 oz. of milk daily, he has indigestion. Note that apparently he was as uncomfortable in the morning as in the afternoon. Case 199. Father had to be brought up on goat's milk. Mother is "allergic to everything." The baby had been on evaporated milk, 4 oz. per feeding, every four hours. Also on an evaporated milk formula, 7 feedings, 4 oz. per feeding. Also on boiled milk and Casec. Colic was worse, bowels loose, green, and frequent, with "gas." When first seen on Oct. 27, 1947, she was put on Condensed milk 5 oz.7
Water 20 oz. feedings. On Oct. 29th was a "different baby." Bowels in good condition, the baby a happy extrovert, but still had a fretty time at 7 P.M. On Nov. 12th, no fretty time at 7 P.M., a laughing girl with no colic for a week. "Lots of fun to take care of her" the mother reported. Then two teaspoons of evaporated milk were tried in addition to the condensed milk formula. This change "raised the dickens with her."
Case 193. Baby, on two kinds of evaporated milk, dried milk, and condensed milk, was still having colic. On a soy-bean preparation, in two days was gready improved. When only one teaspoon of evaporated milk was added to the soybean preparation, the baby became uneasy at night, and was much better when that tiny amount of evaporated milk was omitted.
Treatment
When one considers how numerous are these cases and how serious the results when they persist for weeks and months, it is astonishing how inadequate are the measures of treatment recommended in the literature. Burping the baby, carminatives for the stomach, enemas to help in passing the gas from the lower bowel, all purely symptomatic, and atropin and luminal for "spasm of the intestine," are the sum total of treatment to be found in the literature.
In a previous article3 the treatment was given more in detail than space will allow here. The following cases (where the mothers on their own initiative increased the size of the feedings in order to decrease their frequency) are good examples of what a difference the volume of intake makes, where the colic ceased on small feedings, but recurred on larger amounts, again ceasing on the return to small feedings. Case These are only three examples of numerous cases where the mothers' experiments proved the value of small, more frequent feedings.
When babies had been given unboiled milk, that practice was always stopped. In some cases, where they were doing well notwithstanding, the formula was changed to half-skimmed, boiled milk, others to evaporated milk, generally diluted half and half; in severe cases, to concentrated, dried milk formulas. Almost all were put on ten feedings a day for a short time. Where there was a family history of colic or tendency to allergic manifestations it was found best to use dried milk preparations at once. It is well to bear in mind that while the typical colicky child gains in weight (even though suffering from colic), the family is losing in weight and also losing confidence in the doctor, and, against orders, is probably increasing the amount of the feeding, under the delusion that the baby cries from hunger. If one can persuade the family to put the baby into the hospital for a week, the family is given a chance to get rested and the doctor is assured of having his orders obeyed. Possibly valuable information might be obtained by X-ray examinations while in the hospital.
The dried milks which have been used most often are Olac (in concentrated dilution), Dryco Show that you sympathize with them and urge them to take turns in taking care of the baby. Caution against thinking that the baby is "cross" or "cranky." If there are other children in the family, be careful not to let them think that the baby is mean and a black sheep different from the rest. In treatment it is often necessary to differentiate between the hunger cry and the cry of pain or rage.
When there is doubt in differentiation between the colic cry and the hunger cry it is well to try small, frequent, concentrated feedings of some dried milk. The fist in the mouth is not the pathognomonic sign of hunger that the mother and grandmother think.
When a case presents itself with a history of having tried several formulas and the family "about crazy," condensed milk (one part to four or five parts of water) may be used in small frequent feedings. The family should be instructed that this must be dropped for a high protein diet as soon as possible. Probably condensed milk is the food most easily digested and least likely to cause motor disturbances. The large percentage of sugar is absorbed in the upper ileum. The low percentage of digestive residue makes it probable that there will be only a small accumulation in the lower ileum, which has to pass through the sphincter. The small amount of evaporated milk in the formula might also seem to minimize any allergic tendency. Bachmann, in feeding over 500 babies from the first day on with various milk preparations, reported the most favorable statistical results from the use of condensed milk. 4 Peppermint enemas sometimes modify the pain when there is much gas present. Slight eczema on the cheeks, plus resistance to several milk formulas, suggest some soy-bean preparation.
Histories
It is needless to say that in all cases a complete history including all pertinent data with regard to feeding and its consequences should be obtained. It should also present pertinent data relative to the family as well as to the child.
Prognosis
Cases of enteric colic may be divided into those where: (1) The trouble is not with the intestinal machine, but with the amount and character of the food and the technique of feeding.
Case 168. The mother reported that regurgitation, colic, and diarrhea stopped with the second bottle of small, concentrated feedings.
Case 201. A month old baby had been fussy for two weeks, cried night and day, sleep was disturbed. Was much better the day after treatment with small, concentrated feedings.
These cases are good examples of what faulty feeding will do to a normal machine and how soon the babies will recover, if fed correctly.
(2) Those cases, however, which apparently have small ileums and/or tight sphincters require patience in treatment. If the feeding is very faulty and the intestine is not far from optimal, the improvement may be slow, though the patient may be much better. Eventually, work hypertrophy may change the ileum and sphincter so that by the end of the third or fourth month they function normally.
(3) In cases where the colic is due to milk allergy, trouble will persist, but if the baby is put on a soy-bean formula, improvement is immediate.
The prognosis is also dependent upon how well the family follow orders. I have had cases that stopped crying in the hospital, but relapsed when they returned home because the family believed, mistakenly, that they could distinguish between the cry of hunger and the cry of rage or pain. Summary The consideration of cases of enteric colic from a physiological and mechanical standpoint, as suggested at the beginning of this study, has reached the following conclusions.
( 1 ) The exciting cause of colic seems to be the excessive volume of contents in the terminal ileum.
(2) The discomfort of the average typical case of enteric colic begins after the early morning feeding. It increases in intensity as the day progresses, until, from 4 to 6 P.M., the extra-ileac nervous mechanism goes into action, increasing the force of the peristaltic contractions and the intensity of the pain. The accumulated contents are gradually driven through the sphincter with a decrease in discomfort and pain. ( 3) The group of cases called by the laity "cross," "cranky," "irritable," "gassy," and ignored by the profession or called by them "neuropathic," or "having an autonomic imbalance," yield to the same treatment as do typical cases of hypercontractility of the ileum and should be so classified.
(4) The suggestion is made that the function of the sphincter in delaying the chyme is overdone and the function whereby the chyme is passed into the cecum is not free enough. In certain cases a congenitally tight sphincter, possibly hereditary, may be the cause of the colic.
( 5 ) Further study is called for to determine how often the colic is due to intestinal allergy and how best to recognize these cases. Also, a study should be made to determine, if possible, the effect on the psychology of the baby when pain is the dominant sensation of the early weeks. We do not know enough about the anatomy and physiology of the digestive tract of the normal child under four months, still less about the colicky infant.
(6) Cases of enteric colic are much more numerous and serious than is generally recognized. Its treatment is pitifully inadequate, resulting in a tremendous amount of pain on the part of the babies and helpless worry on the part of the parents.
